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The first record of an amphicyonid (Mammalia : Carnivora)

from Japan, and its implication for amphicyonid

paleobiogeography
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Abstract. A mammalian tooth from the lower Middle Miocene Korematsu Formation (ca. 16.3 15.6 Ma)
within the Bihoku Group in Shobara City, Hiroshima Prefecture, southwestern Japan, is described and
identified as a right upper first molar of the amphicyonid carnivore Ysengrinia sp. This is 'the first

amphicyonid to be described from Far East Asia and it provides additional evidence for the camivoran
faunal connections between Europe-Asia-North America during the Early and early Middle Miocene.
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Introduction

Amphicyonidae (sensu Hunt, 1972) is an extinct camivoran

family within the Arctoidea Flower, and is thought to be the

closest relative of the ursids (e.g., Wyss and Flynn, 1993) or

the sister group to other arctoid carnivorans (e.g., Tedford et

al., 1994). Amphicyonids are now known from the latest

Eocene to early Late Miocene (ca. 40-8 Ma) of Europe,

Africa, Asia, and North America (Hunt, 1996). Although there

have been a few reports of amphicyonids from Central and
Southeast Asia (e.g., Colbert, 1939 ; Yan et al., 1983 ; Gins-

burg et al., 1992), no amphicyonid has yet been known from

Far East Asia.

In the present report, I provide the description of an
amphicyonid tooth referable to the genus Ysengrinia Gins-

burg, 1965, from the lower Middle Miocene Korematsu
Formation within the Bihoku Group in Shobara City, Hiro-

shima Prefecture, southwestern Japan. This is the first

record of an amphicyonid from Far East Asia and is the

youngest record of this genus. The specimen was col-

lected by Messrs. Takanobu Yamaoka and Masami Sugihar-

a on the NewYear's Day of 1996 and has been deposited at

the Hiwa Museum of Natural History (HMN), Hiwa Town,
Hiba-gun, Hiroshima Prefecture, Japan.

The following institutional acronyms are also used in this

report: AMNH, Department of Vertebrate Peleontology,

American Museum of Natural History, New York, U.S.A.
;

MNHN, Laboratoire de Paléontologie, Muséum National

d'Histoire Naturelle, Paris, France ; UNSM, Division of Verte-

brate Paleontology, University of Nebraska State Museum,
Nebraska, U.S.A.

Systematic paleontology

Order Carnivora Bowdich, 1821

Family Amphichyonidae (Trouessart, 1885) Hunt, 1972

Genus Ysengrinia Ginsburg, 1965

Ysengrinia sp.

Figure 1

Material.— HMN-F00002, right upper first molar, lacking all

the roots at the base.

Locality.— A small valley, so-called "Kaisekidani" (= Shell-

stone Valley), located about 2.1 km east of the Bingo-Sho-

bara Station of the Japan Railroad (JR), and about 2.3 km
northeast of the Shobara Interchange of the Chugoku
Expressway, Miyauchi Town, Shobara City, Hiroshima Pre-

fecture, southwestern Japan, 34°51'31" North latitude, and
133°02'22" East longitude.

Formation and Age.—The specimen was found in a gray,

somewhat indurated, medium-grained marine sandstone, at

the "Ka2 Horizon" of Okamoto et al. (1990) in the lower part

of the Korematsu Formation (Ueda, 1986) of the Bihoku

Group. Although the upper part of the Korematsu Forma-

tion and the overlying lower part of the Itabashi Formation

correspond to the NN 4 Zone (18.4-15.6 Ma : Young et al.,

1994) of the calcareous nannofossil zonation (Okamoto,

1992), occurrence of the bivalve genus Hataiarca in associa-

tion with many tropical and subtropical species of molluscs

and crustaceans from the entire Korematsu Formation in-

cluding the "Ka2 Horizon" (e.g., Okamoto et al., 1990;

Karasawa, 1993) suggests an equivalency of the Korematsu

Formation in whole with Neogene first climatic optimum (see
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Figure 1. Ysengrinia sp., HMN-F00002, right M1
. A-B, occlusal view (stereograph) ; C, buccal view ; D, lingual

view ; E, anterior view ; F, posterior view. Scale bar equals 1 cm.

also Noda and Takahashi, 1986; Itoigawa, 1988; Ogasa-

wara and Noda, 1996). Therefore, the best current estimate

of the geologic age for the Korematsu Formation is early

Middle Miocene, approximately 16.3-15.6 Ma.

Description.— The tooth is very large and consists of three

principal cusps: anterobuccally located paracone, pos-

terobuccally located metacone, and lingually located

protocone. The paracone is a prominent cusp and is larger

and higher than the metacone. Although smaller than the

paracone, the metacone is also prominent. The two cusps

are bordered buccally by a very weak bulge at the base of

the crown. The enamel surface of the paracone and

metacone is vertically wrinkled. A small parastyle is present

beside the paracone at the anterobuccal corner of the

crown. The protocone is almost like a low V-shaped ridge

descending to the paraconule and metaconule, at the base

of the paracone and metacone respectively around the

depressed protocone basin. There is a well-developed

cingulum at the posterolingual portion of the protocone, but

no cingulum at anterior and posterobuccal borders of the

crown, giving the form of a "pear-shaped" outline of the

crown in occlusal view. This tooth has three roots cor-

responding to the three principal cusps, although they are

broken off at each base. The anterobuccal root (for the

paracone) and the posterobuccal one (for the metacone) are

both round in cross section, and the medial one (for the

protocone) is buccolingually elliptical and approximately

twice larger in diameter than the other two at the base.

Comparisons

HMN-F00002 is characterized by its very large size, the

"pear-shaped" outline in occlusal view, with well developed

posterolingual cingulum, and very large paracone relative to

the metacone. All these characters correspond to the

characteristics of M's of Ol igo- Miocene Ysengrinia species

known from western Europe (Ginsburg, 1965 ; Savage and

Rüssel, 1983 ; Viranta, 1996) and North America (Hunt, 1972
;

Tedford et al., 1987). Some other Miocene amphicyonids

such as Amphicyon Lartet and Pseudocyon Lartet also have

large M's, but they are almost equilaterally triangular in

shape with cingula developed both anteriorly and posteriorly,

and the paracone and metacone are almost equal in size

Table 1. Measurements of HMN-F0002 in mm.

Mesiodistal diameter of the crown 21 .6

Buccolingual diameter of the crown 26.2

Height of the crown at the buccal side 12.3

Mesiodistal diameter of the anterobuccal root at the

base 8.6

Buccolingual diameter of the anterobuccal root at the

base 9.3

Mesiodistal diameter of the posterobuccal root at the

base 7.8

Buccolingual diameter of the posterobuccal root at the

base 8.3

Mesiodistal diameter of the lingual root at the base
8.8

Buccolingual diameter of the lingual root at the base
13.4
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Figure 2. Distribution of Ysengrinia. 1, Y. tolosana, Late Oligocène ; Y. gerandiana, early Early Miocene ; Y.

depereti, late Early Miocene, France. 2, Y. valentiana, late Early Miocene, Spain. 3, Y. sp., Early Miocene,
Wyoming, U.S.A. 4, Y. sp., Early Miocene, Nebraska, U.S.A. 5, Y. sp., early Middle Miocene, Japan. Illustration

is a generalized life restoration of an amphicyonid.

(Viranta, 1996). Likewise, HMN-F00002 cannot be referred

to the M's of small pre-Miocene amphicyonids nor to the

other Miocene amphicyonids that have "triangular" upper

first molars.

The genus Ysengrinia was established by Ginsburg (1965)

on the basis of the dental morphology of "Pseudocyon"

gerandianus Viret, 1929, and four species have been recog-

nized so far within the genus (Viranta, 1996). The upper first

molars are known in Y. gerandiana (Viret, 1929) from the early

Early Miocene (European Neogene Mammal Faunal Zone
MN2 of Steiniger et al., 1996, ca. 22.8-20.0 Ma) of France

and Y. valentiana Belinchön and Morales, 1989, from the late

Early Miocene (MN 4, ca. 18.0-17.0 Ma) of Spain. As can be
seen from the illustrations of Viret (1929) and Kuss (1965) and
from the descriptions of Belinchön and Morales (1989) and
Viranta (1996), Y. gerandiana and Y. valentiana have large M1

with a prominent paracone which is larger than the

metacone, with a posterolingually projected cingulum, and
without anterior and posterobuccal cingula. These charac-

ters produce a "pear-shaped" outline in occlusal view that is

almost identical to that of HMN-F00002.
As for the North American record of Ysengrinia, Hunt (1972)

referred two M's and some postcranial bones from the Early

Miocene (now known from the late Late Arikareean to Early

Hemingfordian of the North American Land MammalAge, ca.

21-18 Ma ; Tedford et al., 1987) of Nebraska and Wyoming as

a species of (?)Ysengrinia, since there remained some
doubts regarding the status of Ysengrinia at that time (Hunt,

1972: p. 31). It is, however, clear that the structure and

proportion of the two M's (Hunt, 1972 : Fig. 10) all agree with

the emended diagnoses for the M's of Ysengrinia species by

Viranta (1996). Therefore, I believe that Ysengrinia without a
question mark is warranted for the teeth described by Hunt

(1972). The American Ysengrinia M's also resemble HMN-
F00002 in their size and proportion, but the development of

buccal and lingual cingula in the former is slightly stronger

than in the latter.

Since the inter- and intra-specific variations of M's in the

species of Ysengrinia are presently not well understood (see

also Hunt, 1972 ; Viranta, 1996), a species-level definition

based upon the morphologies of M's seems not to be

feasible. Thus, I refer herein HMN-F00002 only to Ysen-

grinia species indeterminate until more diagnostic material is

obtained.

Paleobiogeography

Ysengrinia had previously been known only from western

Europe and North America during the Late Oligocène and

Early Miocene (Hunt, 1972; Savage and Rüssel, 1983).

HMN-F00002 from the early Middle Miocene (ca. 16.3-15.6

Ma) of Japan is, therefore, not only the first record of

Ysengrinia from Asia but also the youngest record of this

genus (Figure 2).

Judging from their oldest stratigraphie record and geo-

graphic distribution of their closest relatives, i.e., Brachycyon

from France (Hunt, 1972) or Pseudocyonopsis from western

Europe (Ginsburg, 1966; Springhorn, 1977), Ysengrinia is
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thought to have originated in western Europe during the Late

Oligocène and might have spread out rapidly from Europe

into North America across the Asian Continent during the

Early Miocene (Hunt, 1996). The biogeographic range

extension of Ysengrinia into Far East Asia is, therefore,

consistent with the scenario originally proposed by Hunt

(1972). In addition, since only one carnivoran genus (i.e., the

Miocene large-sized amphicyonid Amphicyon) was previous-

ly known in Europe, Asia, and North America during the Early

to early Middle Miocene (Savage, 1967 ; Savage and Rüssel,

1983), HMN-F00002 provides new evidence that Ysengrinia

is also one of the key elements for recognizing carnivoran

faunal connections between Europe, Asia, and North Amer-

ica during that time. Such large amphicyonids as Ysen-

grinia and Amphicyon might have been the topmost preda-

tors in the terrestrial ecosystem throughout the Northern

Hemisphere during the Early and early Middle Miocene.
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